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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re the Application of. 

MUNROE et al. Group Art Unit: 1 647 (expected) 

Application No.: Not yet assigned Examiner: R. Deberry (expected) 
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For: AN ISOLATED HUMAN EDG-4 RECEPTOR (AS AMENDED) 

PRELIMINARY AMENDMENT 

Commissioner for Patents 

Washington, D.C. 20231 February 28, 2002 

Sir: 

Prior to initial examination of the application, please amend the above-identified 
application as follows: 

IN THE TITLE : 

Please amend the title to read as follows. 

-AN ISOLATED HUMAN EDG-4 RECEPTOR--. 



IN THE ABSTRACT : 

Please add the Abstract attached to this Response on a separate sheet. 



IN THE SPECIFICATION 

Please amend the specification as follows: A marked up copy of the specification 
is attached hereto. 

Page 46, line 15 (irrespective of printed line numbers), after "GGA-3']", please 
insert -(SEQ ID NO: 1)-. 

Page 47, line 13 (irrespective of printed line numbers), after "-3']", please insert 
-(SEQ ID NO: 2)-. 

Page 47, line 14 (irrespective of printed line numbers), after "-3 1 ]", please insert 
-(SEQ ID NO: 3)-. 

Page 47, line 16 (irrespective of printed line numbers), after "-3']", please insert 
-(SEQ ID NO: 4)-. 

Page 47, line 17 (irrespective of printed line numbers), after "-3']", please insert 
-(SEQ ID NO: 5)-. 

Page 49, line 3 (irrespective of printed line numbers), after "-3']", please insert 
-(SEQ ID NO: 6)-. 
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Page 49, line 4 (irrespective of printed line numbers), after "-3']", please insert 
-(SEQ ID NO: 7)-. 

Page 50, line 8 (irrespective of printed line numbers), after "-3']", please insert 
-(SEQ ID NO: 8)-. 

Page 50, line 9 (irrespective of printed line numbers), after "-3']", please insert 
-(SEQ ID NO: 9)-. 

Page 50, line 10 (irrespective of printed line numbers), after "-3']", please insert 
-(SEQ ID NO: 10)-. 

Page 62, line 5 (irrespective of printed line numbers), after "-3']", please insert 
-(SEQ ID NO: 11)-. 

Page 62, line 7 (irrespective of printed line numbers), after "-3']", please insert 
-(SEQ ID NO: 12)-. 

Please insert new pages 1-16 containing the Sequence Listing at the end of the 
application. 
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IN THE CLAIMS : 

Please add the following new claims. 

-35. An isolated EDG receptor that upon activation results in increased 
induction of IL-8 or NF-kB, wherein said EDG receptor is a human EDG-4 receptor 
having the amino acid sequence of SEQ ID NO: 17 or SEQ ID NO: 22, or a human 
EDG-4 receptor variant having an amino acid sequence which is at least 91 % identical 
to SEQ ID NO: 17 or SEQ ID NO: 22, with the proviso that said human EDG-4 receptor 
variant is not a rat EDG receptor. 

36. The isolated EDG receptor of claim 35, wherein said EDG receptor is 
activated by a lysolipid selected from one or more of the group consisting of 
lysophosphatidic acid (LPA), sphingosine-1 -phosphate (S1P) and sphingosine 
phosphocholine (SPC). 

37. The isolated EDG receptor of claim 35, wherein said EDG receptor has the 
amino acid sequence of SEQ ID NO: 17. 

38. The isolated EDG receptor of claim 35, wherein said EDG receptor has the 
amino acid sequence of SEQ ID NO: 22. 



39. An isolated EDG receptor that upon activation results in increased induction 
of IL-8 or NF-kB, wherein said EDG receptor is a human EDG-4 receptor having the 
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amino acid sequence of SEQ ID NO: 17 or SEQ ID NO: 22, or a human EDG-4 receptor 
variant having an amino acid sequence which is at least 91 % identical to SEQ ID NO: 
17 or SEQ ID NO: 22, with the proviso that said human EDG-4 receptor variant has an 
amino acid other than phenylalanine at position 273 according to Figure 17B. 
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40. The isolated EDG receptor of claim 39, wherein said EDG receptor is 
activated by a lysolipid selected from one or more of the group consisting of 
lysophosphatidic acid (LPA), sphingosine-1 -phosphate (S1P) and sphingosine 
phosphocholine (SPC). 



41. An isolated EDG receptor that upon activation results in increased induction 

V of IL-8 or NF-kB, wherein said EDG receptor is a human EDG-4 receptor having the 

y 

if amino acid sequence of SEQ ID NO: 17 or SEQ ID NO: 22, or a human EDG-4 receptor 
variant having an amino acid sequence which is at least 99% identical to SEQ ID NO: 
17 or SEQ ID NO: 22. 



42. The isolated EDG receptor of claim 41, wherein said EDG receptor is 
activated by a lysolipid selected from one or more of the group consisting of 
lysophosphatidic acid (LPA), sphingosine-1 -phosphate (S1 P) and sphingosine 
phosphocholine (SPC). 
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43. The isolated EDG receptor of claim 41 , wherein said human EDG-4 receptor 
variant has an amino acid other than phenylalanine at position 273 according to Figure 
17B.~ 

REMARKS 

In this amendment, applicants amend the specification by inserting a Sequence 
Listing as new pages 1 -1 6 at the end of the application and by labeling the sequences 
O in the specification consistent with the Sequence Listing. 

w Please charge any fee deficiency or credit any overpayment to Deposit Account 

ill 

5 No. 01-2300. 

s 

O 

pj Respectfully submitted, 
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Richard J. Berman 
Registration No. 39,107 fir 

Customer No. 004372 

ARENT FOX KINTNER PLOTKIN & KAHN, PLLC 
1050 Connecticut Avenue, N.W., 
Suite 400 

Washington, D.C. 20036-5339 
Tel: (202)857-6000 
Fax: (202)638^810 
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ABSTRACT OF THE DISCLOSURE 



A novel, isolated EDG receptor that upon activation results in increased induction 
of IL-8 or NF-kB. Preferably, the EDG receptor is a human EDG-4 receptor, which has 
an amino acid sequence shown in Figures 16A and 16B, or a variant of these 
sequences having at least 91 % sequence identity. 



13B). Therefore, induction of inflammatory 
in humans and rats, and likely reflects a 



ge^ie expression pathways is a conserved feature of EDG-4 
of receptor function. 



fundamental bic logical aspect 

Together, these results suggest that the SRE response is i Shared feature of many different edg/lysolipid 
receptors, and can be used to verify the response of intact, functional receptors to their cognate 
agonist(s). On tibe other hand, the NF-kB respoi lse is shared by a subset of edg/lysolipid receptors 
which are specialized to mobilize inflammatory gene expression and immune system recruitment Since 
EDG-1, EDG-3, EDG-4 and EDG-7 are all SIR SPC recsptors, their varying and even overlapping 
tissue distribution and inducibility fiustrate the Jneaningj;ul design, screening and therapeutic testing of 
anti-inflammatory SIP analogs unless the subtype specificity of inflammatory signaling is appreciated 
This complexity highlights the value and utility of the recombinant inflammatory lysolipid receptors and 
the functional assays specified herein. 

EXAMPLE 12. Identification of human expressed sequence tags (ESTs) homologous to rat H21 8 
(EDG-4). 

A BLAST search of the complete GeflBaak database was conducted with the sequence of an 
oligonucleotide RE4J81F [3 ' -GAGAAGGTTGAGGAJ^C ACT ACAATT AC ACC AA GGA-3' 
on the sequence of rat EDG-4. The search identified a human EST (GenBank accession AA804628), 
which was 88% identical to the corresponding rigion of jtt EDG-4 cDNA (GenBank accession 
U10699). A subsequent TBLASTN search of the EST database using the predicted polypeptide product 
of the rat EDG-4 cDNA (according to accession number U10699) revealed 2 other matching EST's 
(accession AA827835 and AA834537) in additiin to the original human EST. The 3 EST' s 
encompassed the predicted translation start site if human EDG-4 (based on similarity to rat EDG-4)> 




overlapped each other extensively, and together spanned 



some 109 codons of the N-tenninal portion of 



the human EDG-4 polypeptide (Figure 14). The kedictef fragment of the human EDG-4 polypeptide 
showed 90.1% identity and 93.3% similarity to tae equivalent fragment of rat EDG-4, suggesting the 
human polypeptide is an ortholog of the rat EDG-4 gene product, rather than a closely related gene 
product, A BLAST search was then conducted with the Complete sequence of rat EDG-4 cDNA 
(accession number U10699) against the EST database, h^ addition to the previously identified EST's, 2 
EST's apparently derived fiom the 3 '-untranslated region of human EDG-4 cDNA adjacent to the 
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poly(A) tail were found (AA767046 and N93714), Of the 5 human EST's identified in total, only 
N937U was present in the public database before February 19, 1998. This EST was derived from the 3' 
end of a 1421 bp cDNA insert which contained ino coding region. The closest match recorded in the 

i 

DBEST database entry (accession 500502) was|a cGMF phosphodiesterase. The 5' end of the clone had 
been Sequenced and given the GenBank accession W21 1 01 ; however, similarity to oifter cDNAs was ' 
obscured by the presence of an Alu sequence, j 

! 
I 

EXAMPLE 13. Survey of potential cDNA soijrces using 5 s end and 3' end diagnostic PGR. 

To evaluate possible sources of human EDG-4 <|DNA from HeLa cells (which express the inflammatory 
S1P/SPC receptor) and lung (a predominant sitej of EDG-4 expression in rat) for the presence of the 
desired cDNA fragments, diagnostic PCR primers were designed from the cluster of 5' end EST's 
(AA804628, AA834537 and AA827835) and 3 j end EST's (N93714 and AA767G46): 
5' end primers: ; 

HE4-DF1 [5 '-ATTAT ACC AAGGAGACGjCTGGAAAC-3 5 ] $ '*> ^ d:Z ) 
HE4-DR1 [5 '-AGAGAGCAAGGTATTGGCTACC5AAG-3 '] iSS^ iO tJO'S^ 
y end primers: ; 

HE4-DF2 [5 ? -TCCTCTCCTCGTCACATl|rCCC-3 5 ] (j$ef H> k)0> V ) 
HE4-DR2 [5 9 -GCATTCAd AAGAAATTAi ^TCTGAGGC-3 '] ($EQ I O A/fl **JT J 
Template sources: 1) cDNA library from WI-38 lung fibroblasts (Origene Technologies Inc., Cat. DLH- 
102); 2) cDNA library from human lung (Clontech, Cat. hi 14-1); 3) cDNA library from HeLa cells 
(Invitrogen, Cat. A550-26); 4) First strand cDNA prepared in-house from HeLa cell total RNA. Each 
template was amplified with each pair of primed using tfie Expand™ PCR system from Boehringer 
Mannheim (Catl681-842) . 



Each reaction contained the following reagents: | 

2\ll 10oj PCR Buffer 3 

0.4 yJ 25^MdNT]Pmix 
0.6 ul Primer HE4rDFl or HE4-DF2 (10 juM) 

0.6 \a Primer HE4kDR1 or HE4-DR2 (10 \xM) 
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amplified, containing the complete coding regiV These primers were used in a PCR reaction with tiie 
WI-38 human lung fibroblast cDNA library (olrigene) is follows: 

-3'] \T> *)<Ob) 

3'] (_seq id *J& "=0 



HE4-DF3 [S'-GAGCCCCACCATGGGCAGCTTGTACT. 
HE4-DR2 [S'-GCATTCACAAGAAATTACTCTgIaGGC 

Each reaction contained the Mowing reagents:! 



5 *U 

1.0 ]*1 
1.5 jd 
1.5 |li 
0,75 pi 
39.25 III 
I pi 



i 



10k PCR Buffer 3 



dNTP 



25lnM 

Primer HE< 

j 



Primer 

Expand™ 

i 

water 



PCR conditions: 
Incubate: 
10 cycles: 



25 cycles: 



Incubate; 
Hold; 



94°Cfor2min 
94 C C for 40 sec 
60°Cfor40 sec 
<58°C forSmin 
94°Cfor40 sec 
60°Cfor40 sec 
68°Cfor3min 
68°C for 8 min 
4°C 



mix 

■DF3 (10 (1M) 
(IOjiM) 
^nzyme (2 units) 



HE4-DR2 ■ 



cDjNA template (250 ng or 500 ng of DNA) 



Amplified reactions from 250 ng (tube 227-45) $nd 500 
PCR products 2 kb or larger, The PCR reaction jand the 
using QIAquick PCR purification kit (Qiagen Cat 281061) 
28704.), respectively, Diagnostic PCR reactions (were caijried 



(227-50) of cDNA template each contained 3 
IpNA fragments from the gel were purified 
and QIAquick gel extraction kit (Qiagen, Cat 
out on each of the 3 PCR products, and all 
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1 ' 31 



HI 



5*£ s 

5 y 



fU 



3 yieMed the expected diagnostic PCR product^ using both the 
they differed in size (~2 kb, 2,2 and 2.4 kb) and 
tbe 3 '-untranslated region, all 3 may represent di 



yet amplified with 



5' end and 3 5 end primer pairs. Because 
primers from the translation start and 



5 The 3 PCR products were used as templates to teamplify human edg-4 with primers containing 
restriction sites suitable for cloning into an expression vector, Two different 3 '-end primers were 
selected wifli longer (HE4-DR3) or shorter (HE4-DR4) 5 '-untranslated regions. The following PCR 
primers and PCR conditions were used: 

10 HE4-DF4 [5>-TTTAAAAAGOT t D g ) 

HE4-DR3 [5 ? -TATATATCTAGACATTc|cAAa^AATTACTCTGAGQC-3 5 ] QgTQ 13> tiO'l) 
HE4-DR4 [5 '-TATATATCTAGAGGAAAjr GTGA CGAGGAGAGG-3 - ] (SClf ll> m * 

Each reaction contained the following reagents: 

15 5(il 10ipCRBkfer3 

1.0 jil 25mM dNTP mix 

1.5 fil PiiinerHE^. 
1.5 |il 
0.75 jxl 

20 39.25 \il water 

1 |il DNA 



•DF4 (10 pM) 
Primer HCE4-DR3 or HE4-DR4 (10 |oM) 
Expand ™ kizyme (5 units) 



PCR conditions: 
Incubate: 
25 28 cycles: 



Incubate: 
30 Hold: 



94°Cfor2min 
94°C for 40 sec 
60°Cfor40 sec 
68°Cfor3.5min 
68*C for 8 min 

4°C 
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A pair of primers was designed ftom two ends dreading frame of human edg-4 cDNA sequence to « 

engineer the edg-4 open reading frameinto a vector des gned for GFP wsion protem expression, wim * 

the GFP tag carboxy-terminal to the full-iength'EDG^ polypeptide: ' • j 



3'-End Primer : Contains site for Xbal enzyme, bnd lacks naturaUy-occutring edg-4 Stop codon: 
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HE4-xba/1096R; 



5 5'-End Primer : Contains Site for Kpn I enzymej and optimized (Kozak) translation initiation sequence: j 

| j 
HE4-ATG KpnF: [S'-TTTAAAGGTACCGCckcCAT jCK3CAGCTTGTAC-3'] f£> &>>'*0 j 



:[5'-TATATATCTAGAGAC(?ACCG:GTTGCCCTCCAG-3'] (5T<4> ID ^-J 



pc3-hedg4#36 plasmid DNA was amplified wit i the abc ve pair of primers under the following 
conditions of PCR amplification, using the Expknd™ P<pR system from Boehringer Mannheim (Cat. 
15 1681-842). 

j 

t 

The reaction contained the following reagents: j 

i 

i 

5p.lof lOx PCR Buffer 3 j 

20 1.0plof25mMdNTPmix j 

1.5 jil of Primer HE4-ATG KpnF (10 pmol/1) \ 

1,5 |Al of Primer HE4-xha/1096R (lOpmol/1) j 

0.75 pi of Enzyme (2 nnits) 

39,25 Hi water j 

25 I Mi DNA ; 



PCR conditions: 
Incubate: 
10 cycles: 



30 



94°Cfor2min 
94°C for 1 mitt 
50°C for link 



62 



zee* on 



Figure 17B 

Alignment of HEDG4 with pC3-hedg4#36 translation product and rat H218 
(REDG4), Differences between pC3-hedg4#36 translation product and previously 
determined HEDG4 polypeptide are indicated in reverse text. Differences between rat 
and human edg-4 polypeptide sequences are shown in bold, shaded text. 



1 50 

HEDG4 MGSLYSEYLN PNKVQEHYNY TKETLETQET TSRQVASAFI VILCCAIWE 

HEDG4#36 MGSLYSEYLN PNKVQEHYNY TKETLETQET TSRQVASAFI VILCCAIWE 

REDG4 MGSLYSEYLN PNKVQEHYNY TKETLi§QET fSR&VASAFI |lLCCAIWE 

51 100 
HEDG4 NLLVLIAVAR NSKFHSAMYL FLGNLAASDL LAGVAFVANT LLSGSVTLRL 
HEDG4#36 NLLVLIAVAR NSKFHSAMYL FLGNLAASDL LAGVAFVANT LLSGSVTLRL 
REDG4 NLLVLIAVAR NSKFHSAMYL FLGNLAASDL LAGVAFVANT LLSGlVTL|L 

101 150 
HEDG4 TPVQWFAREG SAFITLSASV FSLLAIAIER HVAIAKVKLY GSDKSCRMLL 
HEDG4#36 TPVQWFAREG SAFITLSASV FSLLAIAIER HVAIAKVKLY GSDKSCRMLL 
REDG4 TPjfQWFAREG SAFITLSASV FSLLAIAIER gVAIAKVKLY GSDKSCRMLff 

151 200 
HEDG4 LIGASWLISL VLGGLPILGW NCLGHLEACS TVLPLYAKHY VLCWTIFSI 
HEDG4#36 LIGASWLISL VLGGLPILGW NCLGHLEACS TVLPLYAKHY VLCWTIFSI 
REDG4 LIGASWLISL §LGGLPILGW NCLffHLEACS TVLPLYAKHY VLCWTIFS| 

201 250 
HEDG4 ILL##VALYV RIYCWRSSH ADMAAPQTLA LLKTVTIVLG VFIVCWLPAF 
HEDG4#36 ILLAWALYV RIYCWRSSH ADMAAPQTLA LLKTVTIVLG VFIVCWLPAF 
REDG4 ILLAIVALYV RIYFWRSSH ADfA§PQTLA LLKTVTIVLG VFIVCWLPAF 

251 300 
HEDG4 SILLLDYACP VHSCPILYKA HYXFAVSTLN SLLNPVIYTW RSRDLRREVL 
HEDG4#36 SILLLDYACP VHSCPILYKA HYjgFAVSTLN SLLNPVIYTW RSRDLRREVL 
REDG4 SILLLDg|CP vf||CP|LYKA HY|FAjjTLN SLLNPVIYTW RSRDLRREVL 



301 350 
HEDG4 RPLQCWRPGV GVQGRRRGGT PGHHLLPLRS SSSLERGMHM PTSPTFLEGN 
HEDG4#36 RPLQCWRPGV GVQGRRRGGT PGHHLLPLRS SSSLERGMHM PTSPTFLEGN 
REDG4 RPLgCWRQGK GAl^RRGGN PGHRLLPLRS SSSLERGEHM PTSPTFLEGN 



351 
HEDG4 TW~ 
HEDG4#36 TW~ 
REDG4 TW- 



